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PURPOSE: To easily obtain a video special effect such as automatic rear light 
correction, mask and fade-in by providing a liquid crystal panel arranged be- 
tween a lens system and an image pickup means and having plural picture 
elements whose optical transmission rate is controlled independently. 

CONSTITUTION: A liquid crystal panel 3 arranged between a lens system 2 
and an image pickup element 4 consists of plural picture elements (minimum 
unit) and a set of a prescribed number of picture elements is used as one block 
and the block corresponds to one region of the picked-up. pattern to set blocks 
Bl, B2--B25. Each picture element is driven by a drive signal of a liquid crvstal 
panel drive circuit 9 and each optical transmission rate is independently con- 
trolled. Then a control signal generating circuit 8 based on a brightness level 
of each region generates a liquid crystal panel control signal controlling the 
optical transmission rate of each picture element of the liquid crystal panel 
3. Thus, the stop of an optional part of the image pickup pattern is controlled 
and especially the rear light correction effect is obtained. 
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PURPOSE: To easily obtain a video special effect such as automatic rear light 
correction, mask and fade-in by providing a liquid crystal panel arranged be- 
tween a lens system and an image pickup means and having plural picture 
elements whose optical transmission rate is controlled independently. 
CONSTITUTION: A liquid crystal panel 3 arranged between a lens system 2 
and an image pickup element 4 consists of plural picture elements (minimum 
unit) and a set of a prescribed number of picture elements is used as one block 
and the block corresponds to one region of the picked-up pattern to set blocks 
Bl, B2— B25. Each picture element is driven by a drive signal of a liquid crystal 
panel drive circuit 9 and each optical transmission rate is independently con- 
trolled. Then a control signal generating circuit 8 based on a brightness level 
of each region generates a liquid crystal panel control signal controlling the 
optical transmission rate of each picture element of the liquid crystal panel 
— — -3 ; -Thu s, - the- Stop- o f -an~opt i onal part of th e image pir knp pattern is controlled 




and especially the rear light correction effect is obtained. 



a: image pickup video sipnat. :>: sipnai prncepsmg. 
QrQ:*: digital imepraiion 



Japanese Kokai Patent Publication No. H3-070274, published March 
26, 1991; application No. Hl-206158, filed August 9, 1989; 
inventor , Motoaki Asao; assignee, Sanyo Denki KK 



IMAGE PICKUP DEVICE 



2. Claims 

1) An image pickup device that provides a lens system which 
forms an image on an image pickup element by focusing light; an 
image pickup which send an image-pickup picture signal by picking 
up the formed image; and a liquid crystal panel which has several 
picture elements arranged between the lens system and the image 
pickup and the light permeability of which are independently 
controlled. 

2) The image pickup device mentioned in claim 1 wherein the 
picture element of the liquid crystal panel corresponds to the 
image element of the image pickup element. The light permeability 
of the picture element corresponding to the liquid crystal panel is 
controlled according to each image pickup output level of the 
picture element of the image pickup element. 

3 . Detailed Description of the Invention 
[A. Field for Industrial Application] 

This invention concerns an image pickup device (e.g., video 
camera, etc.) with an adjusting mechanism for the amount of 
incident light. 
[B. Existing Technology] 

With a common video camera, because the lighting of the 



subject to be copied changes according to the environment (e.g., 
outdoors or indoors, etc.)/ a mechanical iris system is arranged to 
constantly maintain the amount of incident light to the image 
pickup element and to avoid the extremely high or low levels of 
brightness of the image-pickup picture system. This mechanical 
iris system is made of several "feathers" and a mechanism that 
opens and closes these feathers. Therefore, the iris system itself 
is not suitable for miniaturization. It also has a large number of 
structural parts. Moreover, there is considerably high electric 
power consumption. 

An example has been proposed in Japanese Kokai Patent 
Publication No. 62-169587 (H04N5/238) . A liquid crystal panel is 
arranged in front of the image pickup element and the adjustment in 
the amount of incident light can be performed. 

With the above mentioned existing technology, one portion of 
the image-pickup picture signal level obtained by the image pickup 
element is integrated as the image signal level of the picture 
portion. The light permeability of the entire panel of the liquid 
crystal panel is uniformly controlled so as to constantly be a 
fixed integrated value. The adjustment of the amount of incident 
light is then effected. 

[C Problems which the Invention Attempts to Resolve] 

With the existing technology, the liquid crystal panel is a 
so-called sticky (sic) electrode and the light permeability is 
constantly changed by the entire panel. Therefore, it is 
impossible to effect a partial change of only the light 
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permeability at an optional section of liquid crystal panel. 
Consequently, when there is a partial abnormally high brightness 
section on the image to be copied, the light permeability is 
reduced over the entire surface of the panel. Therefore, the 
section other than abnormally bright section becomes a greatly dark 
picture. More specifically, so-called reverse light correction 
cannot be conducted. 
[D. Means for Resolving Problems] 

This invention changes the light permeability of each picture 
element of the liquid crystal panel by an amount of light 
adjustment independently arranged between the lens system and the 
image-pickup element. These picture elements correspond to the 
picture element of the image-pickup element and the light 
permeability of each picture element corresponds to the liquid 
crystal panel. Control is according to each image-pickup output 
level of the picture element of this image-pickup element. 
[E. Action] 

This invention is constructed as mentioned above. Therefore, 
the iris of optional sections of the image-pickup picture surface 
can be controlled and a reverse light correction effect can be 
obtained. 

[F. Practical Example] 

Examples of this invention are explained below with reference 
to the accompanying drawings. 

Figure 1 is a circuit block view of a video camera. 

Light is emitted from the subject to be copied (1) and is 
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focused by incidence to a lens system (2) . It is image- formed on 
a solid image-pickup element (CCD) through a light crystal panel 
(3) . This image is converted photoelectrically by the CCD (4) 
and is converted to an image-pickup picture signal at a signal 
processing circuit (5) . It is then sent to a selection circuit (7) 
which forms a brightness level detection circuit (6) with a post- 
stage A/D converter and a digital integrator. 

The selection circuit (7) extracts with time division the 
image-pickup picture signal in each region by dividing the image- 
pickup picture, as shown in Figure 2, into several regions (Al) , 
(A2)... (A25) of M x N (in Figure 2, M = N = 5) and sends the 
signal to the post stage A/D converters (PI) , (P2) .... (P25) . The 
image-pickup picture signal inside of the region (Al) is sent to 
the A/D converter (PI) , and the image-pickup picture signal inside 
of each of the regions (A2) (A3) is sent to the A/D converters (P2) 
(P3) , respectively. Each A/D converter converts the picture signal 
to A/D by a specific sampling cycle. This A/D conversion value is 
integrated in a single field period at the post-stage digital 
integrators (Ql) (Q2).. (Q25) . The single field portion of the 
image pickup picture signal in each region is then digitally 
integrated. This integrated value is then sent to the control 

signal fo rmation circuit (8) as the brightness level of each 

■ ■ ~— - — - — -~ > 

region. 

The liquid crystal panel (3) is comprised of several picture 
elements (minimal unit) . The integrated body of these specific 
picture elements is used as one block and by having this block 
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correspond to one region of the image-pickup picture surface , as 
shown in Figure 3, twenty-five 5x5 blocks (Bl) (B2).. (B25) are 
set on the liquid crystal panel (3). Moreover, each picture 
element is driven by the driving signal of the liquid-crystal panel 
driving circuit (9) and the light permeability of each is 
respectively independently controlled. 

The control signal formation circuit (8) forms a liquid 
crystal panel control signal which controls the light permeability 
of each picture element of the liquid crystal panel (3) based on 
the brightness level of each region. Here, a control signal is 
generated so that the light permeability is the same in all of the 
several picture elements existing in the same block. Furthermore, 
the control signal reduces the light permeability of a 
corresponding block when this brightness level is in a higher 
region. 

The liquid crystal panel driving circuit (9) receives the 
control signal and supplies the driving signal which effects the 
light permeability assigned by the control signal to each picture 
element. 

The amount of light adjustment action by the liquid crystal 
panel (3) is explained in detail below. 

As shown in Figure 4, consideration is given to the image- 
pickup picture surface of reverse- light conditions. More 
specifically, when the sun (S) with abnormally high brightness 
enters the region (A7) , the brightness level of the region (A7) is 
quite high. The brightness levels of the periphery of the regions 
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(Al), (A2), (A6), (A8), (All), (A12) and (A13) become comparatively 
high. Thus, a control signal is generated by the control signal 
formation circuit (8) so as to greatly reduce and maintain the 
light permeability of the block (B7) which corresponds to the 
region (A7) . The light permeability of the blocks (Bl) , (B2) , (B3) , 
(B6) , (B8) , (Bll) , (B12) and (B13) which correspond to the regions 
(Al) , (2), (A3), (A6), (A8), (All), (12) and (A13) is made slightly 
smaller as is the light permeability of block corresponding to the 
regions other than above mentioned regions. 

The liquid crystal panel (3) drive based on this control 
signal and the light permeability of the block (B7) , as shown in 
Figure 5, becomes extremely low while the light permeability of the 
blocks (Bl), (B2), (B3), (B6) , (B8) , (Bll), (B12) and (B13) becomes 
slightly low. The amount of light incidence from the sun is then 
controlled and the reverse-light correction of the important 
subject to be copied is then conducted. 

With the above mentioned example, the liquid crystal panel (3) 
is made by pre-dividing into blocks the integrated body of several 
picture elements so as to control the light permeability of each 
block corresponding to the brightness distribution of the image 
pickup picture surface. However, the light permeability can be 
controlled by the picture element unit without setting the block as 
shown in Figure 6. 

In the second example in Figure 6, each region set on the 
image-pickup picture surface is made very small. The numbers 
match the number of picture elements of the liquid crystal panel 
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(3). The region and the picture element then correspond 1:1. 

The brightness level detection circuit (10) is comprised of 
the same selection circuit, several A/D converters and digital 
integrator as in Figure 1. The brightness level of each region 
which is finely divided as explained above is sent to the control 
signal formation circuit (11) . 

This control signal formation circuit (11) controls the light 
permeability of each picture element of the liquid crystal panel 
(3) according to the brightness level of each region which 
corresponds 1:1 to these picture elements and lowers the light 
permeability of each picture element which corresponds to the 
higher the brightness level. Reverse light correction is then 
conducted . 

In comparison to the first example which uniformly changes the 
light permeability at each block, finer reverse light correction is 
possible with the second example which changes the light 
permeability of picture element unit. 

A third example in Figure 7 is explained below and shows 
how the light permeability of each picture element of the liquid 
crystal panel can be controlled independently. The objective of 
this third example is reverse light correction. Therefore, the 
signal to control the light permeability of the liquid crystal 
panel is not formed from the image-pickup picture signal, but 
rather is formed by a pattern generation circuit (20) . More 
specifically, whether or not the brightness level of whatever 
region on the image-pickup picture surface either rises or falls on 
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the image-pickup picture surface pattern is specifically assigned 
by the pattern generation circuit (20) . According to this specific 
assignment, the light permeability of picture element that 
corresponds to the region is then decided and a control signal is 
formed. As an example is a window open only at an optional 
section. More specifically, an effect that masks only a section 
except for the optional section can be created by decreasing the 
light permeability other than a certain optional section of the 
image-pickup picture surface. By changing the light permeability 
of each region in a timely way by the pattern generation circuit 
(20) , a feed-in/feed-out effect may be created or a wipe effect 
which opens and closes the curtain can be created. 

Moreover, by using the structure of either the first or second 
example, the image formation signal described in the existing 
example (Japanese Kokai Patent Publication No. 62-169587) is 
integrated and the light permeability of the entire liquid crystal 
panel is uniformly controlled as a result. By paying attention to 
a specific region of the image formation signal, the permeability 
of entire liquid crystal panel is uniformly controlled by the 
amount of light of its section. Moreover, it is possible to use by 
the timely switching of the formation of each of the above 
examples. 

When this invention is applied to a camera system that uses a 
picture tube instead of the CCD, picture tube burning can be 
prevented. 

[G. Effect of the Invention] 
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With this invention, as explained above, the liquid crystal 
panel is simply formed. Therefore, specific image formation 
effects (e.g., automatic reverse light correction, masking, feed- 
in, etc.) are easily obtained. 
4 . Simple Explanation of Drawings 

Figures 1 through 5 are a first example of this invention. 
Figure 1 is a circuit block view. Figures 2 and 3 are diagrams of 
fourth regions and blocks. Figure 4 shows the image-pickup picture 
surface. Figure 5 shown the change of light permeability. Figure 
6 is a circuit block view of the second example of this invention. 
Figure 7 is a circuit block view of the third example of this 
invention. 
2 . . . lens system 
4 . . . CCD 

3... liquid crystal panel 

In Figures 2 and 4: (1) is an image pickup picture surface. 

In Figures 1, 6 and 7: (1) is an image pickup picture formation 

signal. 

U. S. Patent and Trademark Office 

March 22, 1993 

Y.O. 
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